Nitrogen is generally the most yield limiting nutrient in sugarbeet production in Michigan. Adequate nitrogen supplies are needed early in the season to promote early growth and canopy development. Smaller amounts of nitrogen are needed during the middle of the season to maintain the canopy and promote root growth and sugar storage. Excess nitrogen late in the season will decrease sugar levels and increase impurities. Michigan State University recommends applying four pounds of actual nitrogen per acre for each expected ton of sugarbeet yield. This recommendation is modified by other factors including the previous crop. Sugarbeets following corn need an additional 30 pounds of nitrogen to reach maximum sugar per acre yields. When growing sugarbeets after alfalfa or clover less added nitrogen is needed. The MSU recommendations are very similar to the Michigan Sugar Company nitrogen recommendations. Michigan Sugar recommends 90 to 120 pounds of nitrogen following soybeans or dry beans and up to 150 pounds following wheat or corn. Sugarbeets following corn with heavy residue require more nitrogen than sugarbeets following wheat. Considerations are also made for alfalfa or clover as the previous crop, for recent manure applications and for soils with high levels of organic matter. The timing and method of nitrogen applications is as important as the nitrogen rate. Nitrogen fertilizer should be applied close the the planting date. Applying nitrogen after the six leaf stage will depress sugarbeet quality. Five nitrogen fertility trials were conducted from 2008 to 2010 comparing nitrogen rates, application timings and application methods. Information from three of the trials is not considered to be reliable due to field problems including sugarbeet cyst nematode infestations and soil crusting. Results from the two good quality trials are discussed in this paper.
follows: Pre-plant incorporated treatments were hand spread evenly over the plot area and incorporated to a two inch depth with a triple K cultivator. Starter 2x2 fertilizer treatments were applied by spreading fertilizer evenly on a section of belt which turned slowly during planting and dumped the fertilizer into the 2x2 applicator. The side-dress treatments were applied by spraying a stream of UAN 28% directly between the sugarbeet rows with a fluted coulter applicator (one coulter and one nozzle per row). The fluted coulters cut narrow openings in the soil and the nozzles sprayed directly into the soil. The plot size was 6 rows X 50 ft in 2008 and 6 rows X 50 feet in 2010. There were 6 replications each year. The 2008 trial was planted in 30 inch rows and the 2010 trial was planted in 22 inch rows. Sugarbeet emergence, vigor, canopy development, yield and quality were measured. The trial locations were soil tested and fertility levels were high for most nutrients at both locations. Micronutrient levels were in a favorable range except for boron which was somewhat low at both locations. Boron deficiency symptoms were not visible either year. Tables 1 and 2 show general trial information and soil test results. Other micronutrient levels were adequate
Nitrogen Treatments:
Nitrogen was applied to the plots a rates of 50, 100 and 150 lbs of actual nitrogen per acre. An untreated check was included. The treatments were applied pre-plant incorporated, 2x2 at planting and side-dress at the four leaf stage. Starter 2x2 applications were also applied in sequence with PPI and side-dress treatments. Urea 46% was the nitrogen source for pre-plant incorporated treatments, ammonium sulfate 21% was used for the 2x2 at planting treatments and UAN 28% was the nitrogen source for the side dress treatments. The nitrogen treatments are shown in (table 3) . Nitrogen applied 2x2 at planting at a rate of 50 lbs actual nitrogen per acre in sequence with either 50 or 100 lbs of nitrogen applied pre-plant incorporated or side dress provided higher yields than the same total nitrogen rate applied either pre-plant incorporated or side dressed (Tables 4 and 5 ). Sugarbeet quality and grower income was also improved when nitrogen 2x2 at planting applications were a part of the total nitrogen treatment. Sugarbeet growth early in the season was significantly improved when 50 pounds of nitrogen was applied 2x2 at planting and the sugarbeet canopy closed earlier and to a greater extent in treatments that included 2x2 nitrogen applications. It appears that applying nitrogen near the row (2x2 at planting) increased nitrogen use efficiency. When comparing application methods with low nitrogen rates (50 lbs nitrogen per acre) the 2x2 treatment yielded 7105 lbs of recoverable sugar per acre compared to 6986 and 6253 for side-dress and pre-plant incorporated treatments, respectively. The quality was also better in the 2x2 treatments, 262 lbs recoverable sugar per ton compared to 237 and 249 lbs for side-dress and pre-plant incorporated, respectively. Amino nitrogen and canopy color ratings also indicated that the 2x2 nitrogen treatments had higher quality compared to pre-plant incorporated and side-dress applications. (Table 4) . Wheat was the previous crop in 2008 and corn was the previous crop in 2010 and there was a lot of corn residue at planting. Data from 4 Leaf Color: 1. = yellow and 10 = dark green these trials and from similar research conducted in Michigan (Sugarbeet Advancement) suggests that sugarbeets need nitrogen applied 2x2 at planting, especially following corn, to promote early season growth. None of the nitrogen treatments effected sugarbeet emergence or caused any type of crop injury. Sugarbeet stands at harvest were lower (not statistically significant) in the untreated check plots than for most of the nitrogen treatments. Table 5 illustrates grower income, recoverable sugar per acre and recoverable sugar per ton values averaged over both years. There appeared to be a trend that the 2x2 treatments provide higher yields and grower income although some comparisons were not statistically significant.
Summary and Conclusions:
Nitrogen applied 2x2 at planting promoted early season vigor, a quicker canopy closure, improved quality, increased yields and higher grower income compared to nitrogen applied either pre-plant incorporated or side-dressed at the four leaf stage. None of the nitrogen treatments reduced sugarbeet emergence or caused crop injury. It appeared that the 2x2 starter treatments improved nitrogen use efficiency by the crop. With respect to the nitrogen rate, 150 pounds provided better overall results than 100 lbs. The 50 pound rate was obviously too low. The previous crops were wheat and corn and a high level of corn residue was present at planting in 2010. Sugarbeets typically need higher nitrogen rates following crops which leave large amounts of residue. 
